In vitro aging of articular chondrocytes identified by analysis of DNA and tubulin content and relationship to cell size and protein content.
In vitro senescence of chondrocytes, characterized by a decline in the proliferation rate during late passages, resulted from a rapid growth rate in early subcultures to a complete loss of division after seven to nine passages. One senescent-associated phenotypic change was the apparent increase in the density of cytoplasmic cytoskeletal proteins. We examined the relationship between tubulin content and growth (measured by DNA and total protein contents and cell volume), using flow cytometry, in the assessment of cytoskeleton analysis during in vitro aging. In contrast with previous microscopic observations of tubulin organization, flow cytometry revealed a tubulin content that was modulated as a function of protein content and/or cell volume.